Analysis of the grass pollen season in selected Polish cities in 2018 by Dąbrowska-Zapart, Katarzyna et al.
91
Analysis of the grass pollen season  
in selected Polish cities in 2018
Katarzyna Dąbrowska-Zapart1, Kazimiera Chłopek1, Dorota Myszkowska2, Monika Ziemianin2, 
Krystyna Piotrowska-Weryszko3, Beata Żuraw3, Małgorzata Malkiewicz4, Małgorzata Puc5, 6, Alina Stacewicz5, 6, 
Agnieszka Świdnicka-Siergiejko7, Ewa M. Świebocka8, Grzegorz Siergiejko8, Krystian Tywoniuk9, 
Kornel Szczygielski10, Piotr Rapiejko10, 11, Dariusz Jurkiewicz10, Ewa Kalinowska11, Zenon Siergiejko11, 
Adam Rapiejko11, 12, Agnieszka Lipiec13
1 Faculty of Earth Sciences, University of Silesia, Sosnowiec, Poland 
2 Department of Clinical and Environmental Allergology, Jagiellonian University Medical College, Cracow, Poland
3 Department of Botany, University of Life Sciences in Lublin, Poland 
4 Laboratory of Paleobotany, Department of Stratigraphical Geology, Institute of Geological Sciences, 
University of  Wroclaw, Poland 
5 Department of Botany and Natural Conservation, Faculty of Biology, University of Szczecin, Poland 
6 Molecular Biology and Biotechnology Centre, Faculty of Biology, University of Szczecin, Poland
7 Department of Gastroenterology and Internal Medicine, Medical University of Bialystok
8 The Medical University of Bialystok Children’s Clinical Hospital
9 Department of Otolaryngology, Audiology and Phoniatrics, Children’s Hospital of Bydgoszcz
10 Department of Otolaryngology with Division of Cranio-Maxillo-Facial Surgery, Military Institute of Medicine, 
Warsaw, Poland
11 Laboratory of Respiratory Diagnostics and Bronchoscopy, Medical University of Bialystok, Poland
12 Oxford Archaeology Ltd., Oxford, England 
13 Department of Prevention of Environmental Hazards and Allergology, Medical University of Warsaw, Poland
Abstract:
The paper presents the course of the grass (Poaceae) pollen season in Bialystok, Bydgoszcz, Cracow, Sosnowiec, Lublin, Olsztyn, Szczecin, 
Drawsko Pomorskie, Warsaw, Piotrkow Trybunalski, Opole, Wroclaw and Zielona Gora in 2018. The pollen of grass is the primary trigger of pollen 
allergies during the summer months. It causes some of the most severe and difficult-to-treat symptoms. Measurements were performed by the 
volumetric method (Burkard and Lanzoni pollen samplers). The pollen season of Poaceae started first in Sosnowiec, Lublin and Opole in the third 
decade of April. The highest, record airborne concentration of 243 pollen grains/m3 was noted in Lublin on June 19th. The maximum values of se-
asonal pollen count occurred between of May 27th and June 4th in all cities. The highest grass pollen allergen hazard occurred in 2018 in Warsaw, 
Lublin and Zielona Gora.
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I n various climate zones grasses are a natural com-ponent of flora. In Poland, the grass family has about 300 species [1]. Species diversity causes that 
the flowering period of this population is long lasting 
[2]. The pollination season is also long, additionally 
the grass pollen grain in atmospheric air can maintain 
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for many months [3]. Grass pollen allergens are a fre-
quent cause of periodic allergic rhinitis and conjuncti-
vitis in many European countries [4, 5]. In Poland, they 
are also the main cause of pollen allergy [6]. Disease 
symptoms caused by grass pollen allergens appear 
in some patients after exceeding the concentration of 
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20 grains/m3 of air, and in all sensitized patients with 
exposure to concentrations above 50 grains/m3 [7].
Aim
The aim of the study was to compare the grass 
pollen concentrations in the air of Bialystok, Bydgo-
szcz, Drawsko Pomorskie, Cracow, Lublin, Olsztyn, 
Opole, Piotrkow Trybunalski, Sosnowiec, Szczecin, 
Warsaw, Wroclaw, Zielona Gora in 2018.
Material and method
The measurments of the pollen concentration 
in the study sites were perfomed with the volumetric 
method using Burkard and Lanzoni pollen samplers. 
Microscopic observations were perfomed on prepa-
rations obtained in a 7-day cycle with assessment of 
24-hour periods. The results were expressed as the 
number of pollen grians in 1 m3 of air per day (P/m3). 
The start of the season was defined as a date when 1% 
of the seasonal cumulative pollen count was trapped 
and the end of the season when cumulative pollen 
count reached 99%. The total pollen count over this 
period was expressed by the symbol SPI (Seasonal 
Pollen Index). The course of the pollen seasons in each 
city is shown in the graphs (figs 1–6).
Results and discussion
The beginning of the pollination season in 2018 
for grasses was registered in the third decade of April. 
The earliest in Wroclaw on April 25th, two days later 
in Zielona Gora, April 28th in Sosnowiec and Opole, 
and in Lublin on April 30th (figs 1–6). In the remain-
ing measuring points, the beginning of the season 
was recorded in the first decade of May, and finally 
in Drawsko Pomorskie on May 23th (tab. 1). In 2018, 
the start of the pollen season was observed about two 
weeks earlier than in 2016–2017 [9, 10]. The end of the 
pollen season was registered in the second half of Sep-
Site
Duration of pollen 







Number of days concen-
tration above threshold 
20 P/m3
Number of days concen-
tration above threshold 
50 P/m3
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Table 1. Characteristics of grass (Poaceae) pollen season in 2018.
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Figure 4. Grass pollen count in Szczecin and Drawsko Pomorskie in 2018.
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tember. The grass pollination season ended in Wroclaw 
exceptionally early – August 8th and Cracow – August 
25th. The longest grass pollination season was recorded 
in Opole (148 days) and in Zielona Gora (146 days), 
and the shortest in Wroclaw (106 days). In the remain-
ing measuring points, grass pollen in the air maintained 
from 115 to 138 days. The pollen season of grasses in 
2018 was long, but compared to the average of long- 
-term research in the discussed cities, it did not show 
any significant differences [3, 8–10].
The highest values of maximum pollen grain con-
centration in 2018 were recorded in Lublin, amounting 
to 243 P/m3, and the lowest in Bialystok – 70 P/m3 (figs 
1, 3). The pollen season of grasses in the following cities 
was dense. The period for the occurrence of maximum 
concentrations of grass pollen in most of the discussed 
cities were registered between May 27th and June 4th, only 
in Sosnowiec and Lublin the peak season occurred on 
June 19th, in Cracow the day after (tab. 1, figs 2, 3).
The daily concentrations of grass pollen varied 
between 1593 in Bialystok and 4025 in Warsaw and 
4973 in Lublin. The Polish average obtained from the 
results was 3321. The closest to the year’s annual totals 
were recorded in Bydgoszcz, Olsztyn, Opole, Wroclaw 
and Piotrkow Trybunalski (tab. 1).
The worsening of clinical symptoms in people al-
lergic to grass pollen usually occurs after reaching a con-
centration of 20 P/m3. The number of days with such con-
centration ranged from 31 in Bialystok to 63 in Zielona 
Gora (tab. 1). Significant exposure to grass pollen al-
lergens is demonstrated by the number of days with 
concentrations exceeding 50 P/m3 [4]. Days with such 
concentration were found most in Lublin (36 days) and 
Warsaw (34 days). A very high concentration occurred 
in all measuring points (120 P/m3) except for Bialystok 
(figs 1–6). The highest number of days was recorded in 
Lublin (12), in the remaining points the number of days 
with high concentrations ranged from 1 to 5 (tab. 1).
Conclusions
The grass pollination season in 2018 in the dis-
cussed cities started in the third decade of April and 
lasted until the second decade of September.
The highest daily pollen grain concentration 
was recorded on June 19th in Lublin (243 P/m3).
The highest annual sum of daily concentrations 
of pollen grains was recorded in Lublin (4973), the 
lowest in Bialystok (1593).
The greatest risk of grass pollen occurrence in 
2018 was in Lublin, Warsaw and Zielona Gora.
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